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Assessment of tensile mechanical properties of the Achilles 




sentation	 in	people	with	haemophilia	 (PWH).	Repetitive	 intraartic‐
ular	 bleeding	 causes	 the	 disruption	 of	 the	 joint	 cartilage	 and	 the	
inflammation	of	 the	 synovium.1	 The	 cartilage	damage	 and	 chronic	
inflammation	of	 the	 synovium	 result	 in	degenerative	 joint	damage	
similar	to	that	found	in	rheumatoid	arthritis.1
Ankle	arthropathy	in	PWH	is	commonly	present	 in	both	the	ti‐























Furthermore,	 assessment	of	 the	 tensile	 properties	 of	AT	 could	be	
used	to	revise	physical	therapy	guidelines	for	improving	ankle	joint	
functionality	 and	may	 contribute	 to	 orthopaedic	 surgery	 decision	
making	(ie	ankle	arthrodesis	vs	total	ankle	artroplasthy).
For	healthy	subjects,	high	within‐day	reproducibility	for	stiffness	
has	 been	 reported.7	 For	 PWH,	 the	 reproducibility	 of	 such	 assess‐









Upon	approval	by	the	Ethics	Committee	of	the	Servicio de Salud 
Metropolitano Norte de Santiago de Chile	(Chilean	Health	Service),	10	





within	 the	 last	3	months.	The	Gilbert	ankle	 score	was	assessed	 to	
determine	the	degree	of	ankle	arthropathy.
To	 assess	 the	 maximal	 voluntary	 torque	 (MVT),	 the	 maximal	
value	of	three	maximal	voluntary	isometric	contractions	of	the	ankle	
plantar	 flexors	was	measured	 in	 a	 sitting	 position	with	 the	 hip	 at	
80°,	the	knee	in	extended	position	(between	180	and	160°;	adapted	
to	 the	movement	capacity	of	each	patient),	 and	 the	ankle	 fixed	at	
90°	(Figure	1A).	The	subjects	were	instructed	to	maintain	full	sup‐
port	of	the	sole	of	the	foot	in	the	platform	during	the	contractions.	








(load	phase)	 and	 a	 hold	 phase	of	 1	seconds	 at	 80%	MVT,6 includ‐
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FT	signal	was	down	sampled	 to	30	Hz	 for	 later	 assessment	of	 the	
stiffness	of	the	AT	by	the	slope	of	the	MTJ	displacement‐FT	curve	
between	20%	and	80%	of	the	MVT	(Figure	1B).6
Ten	 ankles	were	measured	 in	 10	 patients	with	 severe	 haemo‐
philia	A.	Two	patients	had	a	history	of	primary	knee	arthroplasty	on	
the	same	side.	The	average	age	of	the	participants	was	33	±	9	years	





















to	 repetitive	 intraarticular	bleeding	and	chronic	 synovitis	near	 the	
AT	may	also	contribute.9
Regarding	 the	 tendon	 stiffness	 and	 maximal	 torque	 capac‐
ity,	a	positive	 relationship	between	 the	MVT	and	 tendon	stiffness	




stiffness	 (71‐73	N/mm)	 than	 in	older	men	 (mean	141	N/mm).6	This	





by	AT	 is	 returned	 later	 in	 the	 stance	 phase	 to	 contribute	 to	 push	




The	present	study	 focussed	on	one	 important	 tendon	crossing	
the	ankle	 joint,	but	also	the	properties	of	other	 tendons	 (eg	those	
of	 the	 peroneus	 longus,	 tibialis	 anterior	 and	 flexor	 hallucis	 longus	
muscles)	may	be	different	in	PWH.	To	obtain	a	full	understanding	of	






0 5 10 15
Displacement (mm)
Tensile variable ICC SEM MDC SEM % MDC %
Displacement	(mm) 0.77	(0.56‐0.93) 0.12 0.32 1.82 5.05
Stiffness	(N/mm) 0.81	(0.62‐0.94) 4.15 11.51 2.04 5.67
ICC,	 intraclass	 correlation	 coefficient;	MDC	%,	minimal	 detectable	 change	 in	 percentage;	MDC,	
minimal	detectable	change;	SEM,standard	error	measurement	in	percentage;	SEM,	standard	error	
measurement.
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the	origin	of	increased	ankle	joint	stiffness	in	PWH,4	also	the	prop‐
erties	of	other	 tendons	should	be	 investigated.	 In	addition,	we	as‐
sumed	that	the	previous	methodology	applied	to	healthy	individuals	
could	be	used	to	assess	ankle	centre	of	rotation.	However,	consid‐
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